'dPCT/PTO 2 0 JAN ZOOS 



(i2)*#i*ia**^ic»-^^x^p$*t/=@istti8i 



(i9) Vk&mbmmife®m 
(43) m&<*m b 

2004 #11 £25 H (25.11.2004) 




PCT 



(10) SBS^MM 
WO 2004/102588 Al 



(si) m&¥f¥f-Km 7 : 

(21) mmmmm^. 

(22) @(gtUIIIH: 

(25) mmmmon®: 

(26) m®'j±M<r>wm: 



H01B 1/06, H01M 4/86, C01B 31/00 
PCT/JP2OO4/0O6535 
2004 ^5 R 14 H (14.05.2004) 



(30) ffiftlf ^r— *: 

1#JSi2003-l3943l 2003 ^5 ^ 16 B (16.05.2003) JP 

*#IS2003-160342 2003 $6fl5B (05.06.2003) JP 

10/667,974 2003 ^9 ^23 B (23.09.2003) US 
ftm 2003^00158 

2003 ^ 1 1 28 B (28. 1 1 .2003) JP 

(7i) amxmmz&<±x<Dmi£m\z'oisx 

X£ * X ■ U +y—=5- (KABUSHIKIKAISHA EQUOS 



RESEARCH) [JP/JP]; =f 1010021 KSCfB'F tfcffl BH# 
H2TS1 9§1 2§ Tokyo (JP). 

(72) Sl»l%; fccfctf 

(75) *^%/tiiISA f*SlCOlxT(7>^;: g^JH «i£ 
(HASEGAWA, Norifumi) [JP/JP]; t 0040882 dt^Salft 
tSTtT3}fflB¥ra4>HSC 5-8-2 2 Hokkaido (JP). 

(74) ttSIA: 'h®§9t , 5^(KONISHI,Tomimasaetal.); T 
4600002 gfillftig^Mifj^EAa)!^ 2-1 7-1 2ft 
OfilXf- h fcf;U7 F Aichi (JP). 

(si) *t^S(«3F(B£:i>Ky . ±-c<&«ssa)@rt«3w< 

pTfigj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 



(54) Title: MIXED CONDUCTOR 
(54)56^0)*?*: S^<£3U* 




(57) Abstract: A mixed conductor which comprises an electron 
conductor comprising a carbon-based inorganic material having 
JC bonds in the main chain thereof and thus exhibiting the 
conductivity for electrons and, fixed thereto through a covalent 
bonding, intercalation and/or inclusion, a proton conductor 
comprising an inorganic material exhibiting the conductivity 
for electrons. The conductor is an inorganic mixed conductor 
which functions at a low temperature. 

(57) te^&m?zm&&om&tem#izmm 



QO 
00 
IT) 



• a* (o 

© mm (o) 

0 U V (P) 



O 



1... CATALYST 

2. ..CONSTITUTING ELEMENT 
3...CARB0N (C) 
4...0XYGEN (O) 
5.. .PHOSPHORUS (P) 



WO 2004/102588 Al llllllllllllllllllllllllllllllllllllflllll 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ft56@(g^C&fc^fBy. ±TO)«S(Dl£««a35<Rr 
fi6j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



(D^y>xy- hJ £#BBo 



WO 2004/102588 



1 



PCT/JP2004/006535 



m m m 

[0001] z<Dmm%n l *tem&b7*h>'fcm&b&ffi^w^tcm&fcmmz.M-rz>o 
[ooo2] Mmmm<DfcmmtemMKmmmmt(DmKmf&£ti, nmtmfcfo&i&m 

$tz.mmb7'vh>b&m<£-&itz> 0 bp*,, mmb^h^bm^mm^^m-r^ 
tc&bi^ mm^mi^tih>Bm^bm^m^b^m^w^^m^^ 0 z<Dtc 
«>, &m\zmm&m$vit#—tf>*iL¥ m^-mmm b^^m^m-r^-ry 
<<*xmm& ;^v^-^i±, uTmc)^<Dmmm&*tfPrb*m-&L,x®imvx 

[0003] uA^ucsasfe, ^*>fcm\±*m^zwwbm*tem&*^z&m*i#m-rz>m 
-BtKtt. ffi%&^fc&}—izM£--tz>^btfmmx&z>(Dx, ±mm$L^^vh> 

#JxJi\ JP2001-202971A, JP2001-1 10428A, JP2003— 68321 A, JP200 
2-536787A^W^^^>M^^^^M^$tbTV ^ 0 

JP1998-255832A, JP1999-335165A, JP2000-251533A > JP2000 

-i88iiAKtt N m*bmmj*>&fcmi-zmm&<Dm&temmm^£tix^ 



WO 2004/102588 



2 



PCT/JP2004/006535 



[0004] ±iB^«3R©»£H5i*ft:m*5vvctt, ^munx^^^m^K^mm^ 

[0005] ±fla«RH^^^<«*IAt^fiiaT#fc3IS*, *9£fcte»3R<0 

[0006] mimite^<D&W(Dm&temi£<Dmm&^m3%mx'foz> 0 

[07]07«iira^^fe^o^#^^^jt5yva#^o^wmi:^i-^- 

[08]|ll8fmo||Jfe^llT*fflV^«^»O#ag^-r o 
[IH9]l2I9fmo^JiMT*fflV^^-'-h^^— ^^«3t^i"o 
Ciai0]iaiO^^ffiM<7)^e^^^^6yv*t^nh>''B^i:©M^^ 
-To 



WO 2004/102588 



3 



PCT/JP2004/006535 



[0007] mvmnfrtbtezm+temfctL-x^ mmxfm2^-rx^ 

tstt&m* v^m. vism^xF/K wm, m^tvk i^mitmt 

[0008] ^Ol^-eW:, m^0^om^#^^7 p nh>'^^i:^J;"9'fk'a-^l^tM 

'So 



WO 2004/102588 



4 



PCT/JP2004/006535 



[0009] Z<D£?t£m&temm^<D£o\ZVXJ&S&$tlZ> 0 

[ooio] ifcfc, K^^m^tcmm^^m^^K^h^mw-^m^tcmm 
fc%mmvxh&\ 

mmit&wb7vy^fcm&b(Dm&m&'i^^M&. ^^l-c. mmit&m<D 
m^^K^h^mm^m^titcmmi^b^o &it, 

xmmmbteox, n*fcmmmi%£tiz> 0 



WO 2004/102588 



5 



PCT/JP2004/006535 



\^x\ fcfrft&'tz>mffixm&mmfo&tiimi,tckL,xh, tm^o-ct^hs 
mmmtimxv^o^k^w ^.tcmm±Wkvxm.^-mmky°uh^m^m 
zktf-zjifektto bp*,. &te£<>x^ys&m&&&Tttm&i&&mzffi'\ 
[0012] ^ mm^m^i-^m^^m^mv<nmmm^^kmj^v^\ 
mmfc&m&mi,<iz.iM}£i)m-rz>zk\z£V) > mtimwr^mmmx.-rzo 

mmzxtu^ mmw(D^m^MhMB.ir^z.k^<^(D^m^±.\-f^z.k^x^ 
So MU(OHmRx^mm^mmi^(D!wm^mcxm'^M^ti^o 

^z.k^wm^m<D^mt^hm-^x,w mmw^mn.&tiRxfnmitmm^ 
i&mzmcxm'&mtRZtiZo 
[ooi3] nrm, nffi&%mttmmik&wk^xTffimmMmk7kmmv<n^m 

2-7x^;W7x/-;i/ x ^VT=-V>. ^yt°n— /K tfV^-j-y^, y^=- 
~jV(Dtt'pt£<k^\^&m ) R~tZ)^k&X%Z> 0 



WO 2004/102588 6 PCT/JP2004/006535 

mit^m, mit*x\ mtv^-r, ?^yxhv>m, f^rxbrnm. m 

[0014] ffl»fr©%«^*Sr*iaMb-r5fc*»c:W:, 1W»fc«:*f5te£HSCTte*5V^ 

[0015] %mmtmm^v<tetomm^ m^v^*^— &mn-rzz.bhx% 

[0016] »±Ki!LfcJ;5l:^©|8^©S^i(|:iiii#iS^l^v^t^*ie 
[0017] JEJLT, r©ISW©S^^<0±|B^m*ll3fe^J^J:t)fl6S8i-5o 

So 



WO 2004/102588 



7 



PCT/JP2004/006535 



SIoh + HCHO + H *° 



(CH,0) 3 PO + CjHjOH + H a O + HCI 









► 




Na,COj 



Vttik 



m 




: 500 x or800or1 000% 



[0018] W-y^>y—/KlOg) ^rfvVAT/V^fcK (13ml) ^TTk (40ml) fci§tf>U ^kt&MW. 

2 3 

#5(E]3#flBJ 0 

^Omj|g#:$r^^#IS^T-e^Sb(500 0 C— 1000°C) , Hi£#Ul~3<£>^ 
[0019] #b^fc±fEO^e*^«- ^l^T^PIJ&Bl/OS^ 

mmmi mmm2 mmw3 
titeummM. soor socrc looor 

It^^(Q-cm) 138 0.35 0.13 



WO 2004/102588 



8 



PCT/JP2004/006535 



= tsmm =ixmm x («w>!w>r*iia/jf$)) 
[0020] zfuh>&m&<Dnmz<>\,^xm5RxFm6%m^xmw-rz>o 

[0021] 136^ ^If^^A^ic^TfmffcJf 17, 17Mt!:«ffiSrPPftlb-Ot>««te*s 

ism i K7uh>tem&<D$>z>zbi>mm-v%z>a 

mmmi nmm $mm3 
WktomwM 5oox: soo<c ioocc 

T'vb^fSMg. 2.6 X10" 3 1.3 X10" 3 7.3 X10" 4 
(S/cm) 

itmmi itmm2 itmmz 

f&NSMmM 500°C 800°C 1000°C 

•fvys&ms. l.Oxio~ 6 £JtT l.Oxio^T l.Oxio" 6 ^T 
(S/cm) 



WO 2004/102588 



PCT/JP2004/006535 



[0022] &mmffl<Du.m-(o. ig)&m&(Dm7k*ioocc*izmmummm$tv^(Dm 

o 

^tb^«tt), mmm<Dm&temmz.&\,^xn, mmmm^^^x^Mmm^t^ 

ft, ±m<Dm&mmmzmwmmzmi<^k&x'%, mmnnm&mi&"rz> 
Rfommt&m)^mi<^tiimxhz> 0 ^(D^mmn, (^f^^kwcm^mx^m^ 
hw^fh^>mmy.\^mw^-iy^'r^mmx\ mn, mmnmt^^mm^ 
mfcmn£tix\,^z> 0 

±tm^mw^Rmmmmm)tvxm^^m^(D^m<7)mm^m 

(Ml) 

±mmm^tcm^mmi^^-/^/vmxm^xnm<tu zommitzti 



WO 2004/102588 



10 



PCT/JP2004/006535 



(092) 



[oo23] &>±<D&&sk\z.&\,^x, mMM<Dm&fcmfcnmu7bm6o o ct\,^i&mx*:ti 

mmmm%x2oo°ctiXtem^<Dmm*m^%i><nb%^btiz> 0 
mM(omm^<Dm^mmmi8oox:m&(ommz^^x^(Dmm^mvfc.^ 
ttit^t.mMm^m^mmm^xm^m^^xhm^^tt^^ 

m&xmi&£tix^z>tcib, m&itmibxi&mvx^Zo ^tub, mmn^-tm 

^tf)^mtm.mm<omm^jm^±^^t^x^ 0 
[oo24] iki<zm<DmMm^\,^xmw-rz>o 

Wb2] 




CjHjOH 
H,0 



C,H,OH 
H 2 0 
HQ 



s 



WO 2004/102588 



11 



PCT/JP2004/006535 



A^fcK(6. 7ml) &m\i1-Z>o } r/mhV^/l-(5. 2ml)%^zk(3. 2ml), 

A-QO. 5ml), i&m (124 v\)m&Wm*X*mfflffiWVMftM1r% 0 T/»])^ 



CO g (0. 47g) ^»U^?l.T24B^r B mttbTy/WL-r^o 

#btLfc^/W^#b, y^hy^/K5. 2ml), &&7k(3. 2ml), ^y— /KlO 
. 5ml), ^(124/zl)^^4 3 T^-f/W^^200 o C, 4B#^il^-r6 0 IH8« 

oo°c, mm)-r^t^y), mmm^m^-mmw-^mt^ 

5Elw, #^tbfc?E^-e^#:^— /^/W-e^#b, M :15mm, J¥$:&j3mmCD 
M^«T«^-iA^[l|5^^i-^/^^^;bfc: 0 rcD^/^^^AtuT, 

W)c ^f^tt^S^^ciN^^^tiibfc^^, 5. 6X10" 3 S/cmtfeo 
tCo t&]&tp<DV^7C$l(Dm(Pmol/Cmol)fc4. 8%t?fcofc 0 ^Wy/jtM<F> 

[0025] ^^(D^^i^fJ^OV^Tl^0^-rS o 
Wb3] 




C,H,OH 
HjO 



ISO*. 6h 
3-4MPa 



aa:8oot 



s 



±IE{k^S:3m^-f ^*59 N l/y/l^V/— /K2g)^/l-^T^tK(2. 7ml) 
7K(8ml)^^Lfc^(c:,y^hyy^K4. 2ml)*>fi7K(2. 6ml),^y-/K 

5. omi), ^(99^i) m&mm^imffl&w^tofc^vtcmm&mn-rzo 



WO 2004/102588 



12 



PCT/JP2004/006535 



Na CO (0. 19g)^»L^^-e3H#^*^> 60^249^ 35^80^ 

2 3 

■c24i$raiMii-3o 

mhntzM^-BMW-^— A^As-V&m,. 15mm, J?£:$]3mm<D 

7*^^© WilBHIrSPS (Spark Plasma Sintering) ^^^S^r^ V ^TJOffiJ^fifeb 

^SSr^aibfci:w6, 1. 5Xl0~ 2 S/cmT*&ofc 0 ifcfc, ^tp^y^5n^©*(P 
mol/Cmol) «5. 8%T*foofc Q r<oy^7C^^>ffl!l^fe(illJfe^J4<^^^|^^ 

[0026] ±|B*l51K^©a^e*fr^fe»t5y^7n*^*^^nh^e*ft©BBfilSrT 

[*1] 







2S»)3 


H»J4 


nmms j 








200°Ciljj5E 


h<7U-^(150°C) 


«jaa*(°c) 


800 


1000 


1000 


800 


U>S(Pmol/Cmol) 


4.2% 


3.8% 


4.8% 


5.8% 




1 .3*1 0" 3 


7.3*1 0" 4 


5.6*1 0" 3 


1 .5*1 0" 2 



WO 2004/102588 



13 



PCT/JP2004/006535 



[0027] (mmw6) 

.y^hy^^^^s.escc^DbiBtr^m^^^-hy^Ao.oieTg^pLM 

"C30#^«#« o 50°C-t?24B#^#«^> 3€i-80°C-C72B#P^#«i-5 o # 

^^fc^Vv^m^#fflMTT*800 o C, 48^^^^^^, HJS^OM^^ 
#£#7c 0 

AT/^T f tK^4.84cc$r^Pi->5o y^by^/^$j£7.49cc^UH#^ 
W^J^^hy^A0.0683g^Pb^^-e3B#^«#-r5o ^^fT. 50^24^ 
f£fiiL j£(£80°C-e72H$Mf£fi-?-;5o #bttfc^^^^^# 
H^T-C500 o C, 4B#W^MS^rJib, MMm<Dm&temfo%mti 0 
(H1&#I9) 

l2cc<Dm^Z.uy/V^/— /V3g^^b*^AT/VT ? tK^^4.05cc^^*Pi-^ o 
«^L^^by^7K^0.736cc^#>!ri^p-r6o ^£fT\ 70°C-e24B#PTOg 

^&i&^« 0 #t>tbfcK^^^^^#H^TTnooo°c, 4mmm^m* 

12cc(DmfciZUy;Ui//~- /^3g^^?L*7^T/^tK^^4.05cc?r^p-r-5 o 
M^^hy>A0.028gSr^p-r5o ^^J-T, 5O o C-e24B#rHl8O o CT*720#K^«^ 

fc 0 



WO 2004/102588 



14 



PCT/JP2004/006535 



[0028] fafaZ>mffi.m6~l lCDfftjSfSf/tf— S^^XBtftU [fi@15mnu Jf[^3mm(D(D 
[*2] 



^2 







~f U h >e#*(S/cm) 




10 


7.1xl0< 


HS£0iJ7 


0.18 


1.1x10 2 




50 


5.3x104 




0.07 


1.0x108 


glJgfliJ 10 


0.14 


1.5x10* 


mmm 11 


0.14 


2.7xl0» 



[0029] ^M-r^^nmmmi-3tmmK. nm-o.i g ^m^(DH^mmu mm 



WO 2004/102588 



15 



PCT/JP2004/006535 



90%, mmwio-v95%. hj£^jii-x?75%, &&ttzk&m&"C£ito 
[oo3o] ^(Dmwte, ±m^m<Dmm(DnmRximmm<Dmm^ibm^n^(DX'n 



WO 2004/102588 



16 



PCT/JP2004/006535 



[5] liwa^nh^^frtt, v^Tum&strik&w. <iJr*7?m*:^m\L'§m. 



WO 2004/102588 



17 



PCT/JP2004/006535 



fufE:/nhH£^«:> y^m^tHfcl^K ^>7tm£r^tMfcl^3> 



1/8 



WO 2004/102588 PCT/JP2004/006535 

[mi] 



jft*) 2 mm 




1 2 1 2 



• stm (o 

© mm (o) 

• U> (P) 



2/8 



WO 2004/102588 PCT/JP2004/006535 

[02] 




3 2 3 2 3 



• stm (o 
© mm (o) 

• g> (p) 



3/8 

WO 2004/102588 PCT/JP2004/006535 



[03] 



/ 



\ 





n 



o (H) 

• mm (o 

O (O) 
@ U> (P) 



WO 2004/102588 



[04] 



4/8 



PCT/JP2004/006535 




• ft* (O 

® mm (o) 

@ 'J> (P) 



WO 2004/102588 



5/8 



PCT/JP2004/006535 



[05] 



is m&m 



15 M&Ji 



17 ttftjf 



11 mm 



17 &mm 



X 



13 fjitm 



13 t7-f*>iet 



WO 2004/102588 



6/8 



PCT/JP2004/006535 



H6] 




B#ra (sec) 



WO 2004/102588 



7/8 



PCT/JP2004/006535 



mi] 



120 



100 



80 



40 



20 



[08] 



50 



100 150 

mm <h) 



200 



250 





8/8 



WO 2004/102588 



PCT/JP2004/006535 



[09] 



[010] 



@60°C 



1.0E-01 



E 

u 



1.0E-02 



^ 1.0E-03 



1.0E-04 1 1 1 1 1 

0.00 0.02 0.04 0.06 0.08 

P/C (mol/mol) 



INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01B1/06, H01M4/86, C01B31/00 



International application No. 

PCT/JP2004/006535 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED . 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01B1/06, H01M4/86, C01B31/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-100316 A (Sekisui Chemical Co, 

04 April, .2003 (04.04.03), 

Claims 

(Family: none) 

WO 2002/027844 Al (Sony Corp.)/ 
04 April 2002 (04.04.02), 
Claims 

& US 2002/0110725 Al 
Claims 



Ltd. ) , 



1-18 



1-18 



I I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

U CT document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
12 July, 2004 (12.07.04) 


Date of mailing of the international search report 
27 July, 2004 (27.07.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



Wm&-% PCT/JP2004/006 535 



a. . mmom-rz>&&v>&m <mmtm»m d po ) 

Int. CI 7 H01B1/06, H01M4/86, 001631/00 



M*ffofc**n«w* <mmw/&m (ipc) > ~ 

Int. CI 7 H0 1'Bl/0 6, H0 1M4/8 6, C01B31/00 



u^m^mmm^m 1922-1996^ 

a*m4sfflm%%r&4m 1971-2004^ 

B*m&&mm$i&'jm 1994-2004^ 

B*mMm%t£%m4&n 1996-200 4*f 



WPI/L 



JP 2003-100316 A (SbK^X3St«c5*^lfc) 2 0 0 3. 0 
4. 0 4 [#?Fgt3£tf>«5ll] (7r5!>-ftt) 



WO 20 0 2/0 2 7 844 Al fleSgftfc) 20 0 2 

0 4 [4mm^o«sBB] 

& US 200 2/0 1 1 0 7 2 5 Al Claims 



0 4 



. 1-18 



1-18 



roj qgtasi^ S**lctst5Ai 



r&j ^-/•5fvh77^y-3tit 



1 2. 0 7. 2 0 0 4 



B^BISfF/T (I SA/J P) 
HHl 0 0-8 9 1 5 
*C9t*&TftBK1RasH=T B 4# 3 # 



:7. 7. 2004 



4X 



2 9 3 0 



®fg#-5§- 03-3581-1101 rtiH 3 4 7 7 



TOCT/ISA/2 10 (g2^-i?) (2004^1^) 



